F e a t u r e a r t i c l e T ype 2 diabetes has reached epidemic proportions, afflicting 190 million people globally, with that number expected to exceed 300 million by 2025.
1 In long-term care facilities, ~ 25% of residents have diabetes, with a great majority having type 2 diabetes.
2 Of these residents with diabetes, 80% have cardiovascular disease, 56% have hypertension, and 69% have two more other chronic conditions.
3,4 A recent survey of four nursing homes in the Bismarck, N.D., area revealed a diabetes prevalence of 32%. In this particular population, hypertension was noted in 81%, chronic kidney disease in 34%, coronary artery disease in 42%, and stroke in 39%.
Guidelines exist for the management of diabetes in this population, but they do not have the evidencebased "weight" of similar guidelines for younger diabetic populations. Nursing home patients have unique characteristics not shared by younger patients. Declining renal function, dementia, incontinence, and other comorbidities can influence treatment decisions and goals.
Treatment goals for residents of long-term care facilities should account for life expectancy, cognition, established complications, polypharmacy, and other issues. The 2005 American Diabetes Association (ADA) clinical practice guidelines added recommendations for the treatment of older people with diabetes and suggested that those expected to live an additional 10 years or more would benefit from more intensive treatment. 5 Less stringent treatment would be warranted for those with limited life expectancy, hypoglycemic risk (particularly in patients with dementia), and multiple advanced comorbidities. 6 In the U.K. Prospective Diabetes Study, 7 a clear and linear relationship was noted between A1C and micro-and macrovascular diabetes complications. For every 1% decrease in A1C, there was a 21% overall decrease for diabetes-related mortality and a 14% decrease in all-cause mortality. Thus, benefit can be realized even if less stringent treatment is appropriate for a given patient.
Treatment will need to be individualized, however, taking into account these factors as well as the wishes of the patient and family members. Patients in nursing homes can have variable life expectancies, many only for 3-4 years or less after admission, and A1C reduction may be more meaningful for monitoring than actual complication reduction. In short-term management, avoiding hyperglycemia may be more important in terms of "comfort care," such as reduction of incontinence, improvement of fatigue and mentation, and overall well-being. In addition, avoidance of hypoglycemia can be particularly important in those with dementia or other factors that may limit their ability to detect or report symptoms.
Of course, patients on admission to a long-term care facility should be evaluated by a team that ideally would include a physician or midlevel provider, a diabetes educator, a dietitian, nurses, and other appropriately timed ancillary service providers.
Glucose Management
Current ADA recommendations for the diagnosis of diabetes are applicable to the long-term care population and are shown in Table 1 . 8 Many patients admitted to a long-term care facility with diabetes will have the diagnosis before admission, but certainly screening should be considered in those who are at risk or symptomatic. Likewise, screening in individuals with other comorbidities (i.e., recurrent infections) should be considered.
Many factors associated with aging can affect glucose metabolism in older adults ( F e a t u r e a r t i c l e medications for these patients can be difficult based on the these factors. Metformin, a commonly used medication for the treatment of type 2 diabetes, can be limited in this population by age-or disease-related declines in renal function. Other limitations to the use of metformin can be gastrointestinal side effects, hypoxic conditions, history of or risk factors for congestive heart failure, and infection. Although hypoglycemia is uncommon with metformin, lactic acidosis is a potentially fatal complication that can occur in the setting of infection, hypoxia, or congestive heart failure. [9] [10] [11] [12] [13] Sulfonylureas, which are also oral hypoglycemic agents, are commonly used in the elderly, primarily because of their low cost. However, there also can be limitations with use of these medications in this population, primarily because of alterations in metabolism resulting from declining renal and hepatic function. Profound hypoglycemia can occur with these agents. This can be difficult to ascertain in those with dementia and cognitive impairment; therefore, these agents should be used with caution and close monitoring, particularly in the setting of decreasing oral intake or other declines in status. [9] [10] [11] [12] [13] Thiazolidinediones (TZDs) are insulin-sensitizing agents that can be effective in patients in long-term care facilities. Hypoglycemia with these agents is exceedingly rare, particularly as monotherapy. Furthermore, these agents may have some minor benefit with regard to lipids and endothelial function, although there may be some differences among the medicines within this class.
14,15 Fluid retention and edema are well-known side effects of TZDs, so they should be used with caution in patients with liver or renal insufficiency. They are contraindicated in patients with New York Heart Association Class III or IV heart failure, and they should be used only with extreme caution in those at risk for congestive heart failure, particularly if combined with insulin. [13] [14] [15] [16] [17] [18] Dipeptidyl peptidase IV (DPP-IV) inhibitors, a newer class of medications, are oral agents that have also shown promise in the elderly. As with metformin and TZDs, hypoglycemia with monotherapy is very rare. These medications inhibit the breakdown of native glucagon-like peptide 1 (GLP-1), thereby enhancing glucosedependent insulin secretion and decreasing A1C. Generally, these are well-tolerated medications; additionally, guidelines exist for dosing in those with renal insufficiency. Currently, the only agent in this class on the market is sitagliptin. Issues such as congestive heart failure and edema are not known to be observed with these drugs, and they are a once-daily therapy. 16, 18 Other agents can be used in the elderly, but may be limited by side effects and cost. Secretagogues, such as repaglinide and nateglinide, are nonsulfonylurea agents, but may still produce hypoglycemia. Still, they can be dosed with meals more effectively and can offer good postprandial control. α-Glucosidase inhibitors (acarbose) can have significant gastrointestinal side effects, and this likely makes for limited use in the elderly.
9-13 GLP-1 analogs (exenatide) can offer good postprandial control but are administered by injection and are not a suitable replacement for patients who require insulin. Modest weight loss is a possible benefit of this class of agents. 16 A major limitation to oral diabetes agents in the elderly longterm care population is the fact that 
at least some of their respective mechanisms of action are predicated on adequate insulin secretion by the pancreas. Of patients who have been diagnosed with diabetes for a number of years, it is likely that a good portion will have diminished β-cell function requiring insulin replacement. [19] [20] [21] Older human insulins (NPH and regular) are low in cost but are limited by variability in serum stability, absorption, and potential hypoglycemia. Newer analog insulins appear to have few such issues, but their cost is somewhat higher. 22 Insulin, when used properly, has a high degree of safety and can be used in virtually all diabetes patients.
23,24
In type 2 diabetic patients, a single daily injection of a basal analog (glargine or detemir) insulin as monotherapy can be a safe and effective choice for diabetes management. Hypoglycemia rates are somewhat lower with these products compared to older human insulin formulations. 22 In patients with dementia, whose signs and symptoms of hypoglycemia may be significantly impaired, this could be a very good management strategy. Additionally, these insulins are available in pen injector devices, which can increase the accuracy of dosing. Safety benefits from pen devices include the use of "auto-cover" needles, which can reduce needlestick injury to caregivers (and subsequent costs) and the fact that patients no longer need multi-dose vials.
More sophisticated regimens can be considered in more functional patients, such as the addition of a rapid-acting analog (aspart, lispro, glulisine) to a basal insulin for the coverage of meals and snacks, or an analogue premixed insulin to provide some of the benefits of analogue insulins (i.e., predictable action) and allow for convenient twice-daily dosing. Patients beginning or altering any insulin program will require close monitoring initially, but once patterns have been established, the frequency of monitoring can be decreased. If a change in status (such as decreased oral intake or illness) is noted, monitoring can easily be increased to match the patients' needs and to adjust insulin dosing accordingly.
Hypertension Management Blood pressure management is a key element in the management in most patients with diabetes, particularly those who are elderly. Currently, the ADA recommends a blood pressure of < 130/80 mmHg 8 to minimize cardiovascular, renal, and other complications. A recent study, the Hypertension in the Very Elderly Trial, showed that blood pressure control to < 150/80 mmHg in patients > 80 years of age (treated with the diuretic indapamide, or the angiotensin-converting enzyme [ACE] inhibitor perindopril) led to a reduction of the risk of fatal or nonfatal stroke by 30%, a 39% reduction in the rate of death from stroke (95% CI 1-62; P = 0.05), a 21% reduction in the rate of death from any cause, a 23% reduction in the rate of death from cardiovascular causes, and a 64% reduction in the rate of heart failure. Although not defined as a diabetic population, 11.8% of the study groups had cardiovascular disease. 25 Previous data, including the Swedish Trial in Old Patients with Hypertension (STOP-Hypertension), 26 have shown benefit of treated hypertension in older individuals.
The ADA recommends initial treatment of hypertension in patients with diabetes either with an ACE inhibitor or an angiotensin II receptor blocker (ARB). 8 Additionally, these agents can be used in the setting of micro-or macroalbuminuria. Prescribers should be aware of renal function and the possibility of renal artery stenosis in patients receiving these agents because bilateral renal artery stenosis is an absolute contraindication for the use of either type of agent. Blood pressure reduction in elderly patients should be undertaken incrementally to lower the risk of complications (i.e., hypotension and falls). Hypertension therapy should be modified for coexisting factors, such as previous cardiovascular events or renal disease, as proposed by the Joint National Commission on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. 27 Gradual reduction of blood pressure may be recommended for increased tolerability for older patients.
Lipid Management
Treatment of cholesterol disorders with HMG CoA reductase inhibitors, or "statins," reduces the risk of first major coronary event by ~ 25% 28, 29, 31, 32 The ADA recommends treatment of total cholesterol to < 200 mg/dl, triglycerides to < 150 mg/dl, HDL cholesterol to > 40 mg/dl for men and > 50 mg/dl for women, and LDL cholesterol to < 100 mg/dl to reduce the risk of cardiovascular events in people with diabetes. 8, 28 Evidence also exists that atorvastatin and simvastatin reduce the risk in type 2 diabetic patients regardless of their initial baseline LDL level. [31] [32] [33] A taregt LDL level of < 70 mg/dl may be considered for high-risk individuals (i.e., those with previous cardiovascular events or multiple risk factors). 8, 29 In a nursing home environment, cardiovascular risk reduction has been shown to be beneficial. In one study, 34 nursing home residents with prior myocardial infarctions and an LDL level > 125 mg/dl had a 20% incidence of new coronary events if treated with statins to lower LDL to ≤ 90 mg/dl and a 48% incidence of new coronary events if treated to an LDL target of 90-99 mg/dl. In addition to coronary disease, reduction in stroke was also observed in patients up to 90 years of age with a 47% reduction in the LDL ≤ 90 versus 90-99 mg/dl. Combining cardiovascular risk reduction strategies to include medication and dietary management should be considered for appropriate long-term care facility residents.
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Aspirin Therapy
Studies have shown an association between daily aspirin use and reduction of cardiovascular events in adults with diabetes, and this is a recommendation of the ADA. 8 Residents of long-term care facilities with diabetes should be candidates for daily aspirin prophylaxis of 75-325 mg daily unless contraindications exist.
Summary
In appropriate long-term care residents, considerable reduction in complications can be effectively realized. In one study, 35 89% of nonterminal residents with diabetes in an academic nursing home had an A1C < 7%; 84% had blood pressure levels of < 130/80 mmHg; and 89% had LDL cholesterol levels of < 100 mg/dl. When balanced against the individual needs and wishes of residents and family members, along with life expectancy and other comorbid conditions, logical treatment plans can be implemented within the guidelines of evidence-based algorithms for blood glucose, blood pressure, and lipid management in long-term care residents with diabetes. 
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